Genital Chlamydia trachomatis (CT) is one of the most common sexually transmitted infections (STI) worldwide. We explored the factors associated with willingness to participate in partner notification (PN) among women attending reproductive health and STI clinics in Shenzhen, China. An anonymous questionnaire was used to collect the sociodemographic characteristics, STI histories, and willingness to participate in routine CT screening and partner notification. In total, 87.31% (n = 10,780) of participants were willing to notify their sex partner(s) if they were diagnosed with a CT infection. Willingness to complete PN was significantly associated with: being married, residing in Shenzhen ≥1 year, having completed junior college or higher, not currently reporting STI-related symptoms, willing to have routine CT screening, and having a correct understanding of the health sequelae of CT infection. Nearly all women surveyed at reproductive health and STI clinics in Shenzhen reported willingness to complete PN. Promoting PN in these settings could help detect a large number of additional CT cases. Our findings provide evidence and implications for public health interventions on PN and suggest that targeted interventions are urgently needed for particular subpopulations including those not currently married, with shorter residency, lower education, and less awareness about the dangers of CT infection. the risk of acquiring and transmitting human immunodeficiency virus (HIV), and around 80% of CT cases are asymptomatic [5, 6] .
Introduction
Genital Chlamydia trachomatis (CT) is one of the most common sexually transmitted infections (STI) worldwide. The World Health Organization (WHO) indicated a substantial global burden of CT infections in 2016, with the pooled prevalence of 3.8% in women and about 124.3 million cases of CT worldwide in women and men aged 15-49 years of age [1] . Previous studies in China also showed a large burden of CT infections, with a prevalence of 4.1% among women [2] and a higher prevalence (10.1%) among female patients attending sexual and reproductive health clinics [3] . Untreated CT infection in women is associated with several serious sequelae including pelvic inflammatory disease, ectopic pregnancy, chronic pelvic pain, and tubal factor infertility [4] . CT infections may also increase
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Study Setting and Population
Study sites were selected using a stratified purposeful sampling design. Six administrative districts in Shenzhen were included and within the selected districts, four hospitals with a high number of reported CT cases in each district were included for recruitment, except one district with only two hospitals. A total of 22 hospitals were included in the study. Patient eligibility criteria were as follows:
(1) cis-gender women, (2) aged 18 to 49, inclusive, (3) having ever engaged in sexual activity, and (4) having not used any antibiotics in the last two weeks. A convenient sampling was used to recruit participants. From 1 April to 16 May 2018, the first 15 eligible patients per day in the obstetrics and gynecology, urology, and dermatology clinics were recruited for the questionnaire survey.
Questionnaire Survey
We provided intensive training in conducting questionnaire surveys for all study staff. The paper-based questionnaire surveys were administered one-on-one by the study staff. A set of anonymous structured questions was used to collect the information about sociodemographic characteristics and STI history (e.g., age, marital status, and chlamydia testing and diagnosis history), willingness to undergo routine CT screening, and willingness to participate in PN.
Questions about CT-Related Knowledge and Willingness to Participate in Partner Notification (PN)
Two questions assessed CT-related knowledge. Knowledge question 1, "What do you know about genital CT infections?" included four response options: (a) "Never heard of it," (b) "A kind of infectious disease," (c) "A kind of genital tract infection," and (d) "A kind of sexually transmitted disease." Response options were coded as follows: (a) "Lack of understanding," and (b), (c), or (d) as "Correct understanding," resulting in two knowledge levels. Knowledge question 2, "What do you know about the dangers of genital Chlamydia trachomatis infections for the human body?" included four response options: (a) "No danger," (b) "May affect sexual life," (c) "May affect fertility," and (d) "Know nothing about it." Response options were coded as follows: (a) "Incorrect understanding," (b) or (c) "Correct understanding," and (d) "Lack of understanding," resulting in three levels of knowledge. The question "If you were diagnosed with CT, would you be willing to inform your partner?" was intended to obtain information on willingness to participate in PN from participants, with two possible responses ("No" and "Yes").
Statistical Analyses
All questionnaire data were double entered using Epi Data software (Epi Data for Windows; The Epi Data Association, Odense, Denmark). The frequency (%) and mean ± SD (standard deviation) were calculated for categorical variables and continuous variables, respectively. Univariate logistic regression analysis was used to obtain crude odds ratios (OR) and their 95% confidence intervals (CIs). Using a forward stepwise procedure, multivariate logistic regression analysis, including those variables with p < 0.10 in the univariate logistic regression analysis, was used to obtain adjusted odds ratios (AOR) and their 95% CIs. We adopted a multivariable logistic regression model, defining the willingness to participate in partner notification as a dependent variable and age groups, marital status, separation, residency, residence time, education level, monthly income, insurance, sexual orientation, STI-related symptoms, willingness to undergo routine CT screening, having a new sexual partner or multiple sex partners in the past three months, and CT knowledge questions 1 and 2 as independent variables. All data analyses were performed with Statistical Package for Social Sciences (SPSS) version 21.0 software (SPSS Inc., Chicago, IL, USA). All tests were two-tailed, and p < 0.05 was defined as statistically significant.
Ethical Approval
All participants provided written informed consent. This study was approved by the Ethical Review Committee of the Shenzhen Center for Chronic Disease Control (Approval No. 20180206).
Results
Sociodemographic Characteristics and Sexually Transmitted Infections (STI) Histories and the Correlates with Willingness to Participate in Partner Notification
The sociodemographic characteristics and STI histories of participants are shown in Table 1 . We excluded 483 participants because of incomplete questionnaires, leaving 10,780 participants in the final analysis. The mean age was 31.58 ± 7.09. The majority of participants (85.38%) were over 24 years old and 78.98% were married. One-tenth (10.38%) of the participants lived alone or apart from their husbands or boyfriends, and 29.59% were Shenzhen residents. The education level of two-fifths (40.73%) of the participants was junior college or higher, and 64.38% had health insurance. Almost all (91.36%) participants had not been tested for CT infections before, and 83.39% had not been diagnosed with a CT infection before. More than half (61.83%) of the participants had STI-related symptoms on the day they completed the questionnaire, and 29.53% of participants had a new sexual partner or multiple sex partners in the last three months.
The correlates with willingness to participate in PN are shown in Table 1 . Participants aged >24 were more willing to participate in PN than those aged ≤24. Participants currently married were more willing to participate in PN than those with other marital status. Participants with Shenzhen residency were more willing to participate in PN than those with residency in other cities or provinces. Participants with ≥1 year of residency were more willing to participate in PN than those with <1 year of residency. Higher willingness to participate in PN was also found in participants with a higher education level, higher monthly income, and health insurance; those without a new sexual partner or multiple sex partners; those willing to have routine CT screening; and those with a correct understanding of the sequalae of CT infection.
CT-Related Knowledge and Willingness to Undergo Routine CT Screening and Partner Notification
CT-related knowledge and willingness to undergo routine CT screening and partner notification are presented in Table 1 . Almost all participants (90.10%) were willing to have routine CT screening and 87.31% would be willing to notify their sex partners if they were diagnosed with a CT infection. Around three-quarters of respondents lacked understanding of chlamydia infections (knowledge Q1 = 75.30%; Q2 = 72.60%).
Factors Associated with Willingness to Participate in Partner Notification
The results of both univariate and multivariate logistic regression analysis are shown in Table 2 . A total of 13 variables associated with the willingness to participate in partner notification at p < 0.10 in the univariate analysis were included in the multivariate logistic regression analysis. The results from the multivariable logistic regression model indicated that the willingness to participate in partner notification was positively associated with being married (OR = 1.53, 95% CI = 1.17-2.01), residing in Shenzhen for one year or more (OR = 2.26, 95% CI = 1.84-2.77), junior college education or higher (OR = 1.61, 95% CI = 1.31-1.99), not currently experiencing STI-related symptoms (OR = 2.01, 95% CI = 1.67-2.42), and being willing to have routine CT screening (OR = 11.75, 95% CI = 9.76-14.14); and negatively associated with having incorrect understanding of the sequalae of CT infection (OR = 0.26, 95% CI = 0.18-0.39). 
Discussion
Our study indicated that the willingness to participate in partner notification in CT infections was very high (87%) among women attending reproductive health and STI clinics in Shenzhen, China. Several studies in different countries have reported similar results. A study in Botswana suggested that most pregnant women (98%) were willing to notify their partner about their STI results [22] . Buchsbaum et al. found that 98% of female adolescents expressed willingness to inform their partner of a STI diagnosis in the southern United States [19] . Results from a systematic review showed that many index patients, ranging from 58 to 93%, were willing to give their STI results to their partner [23] . Our findings provide data in support of regular CT screening projects and suggest that the implementation and promotion of PN in clinics may be helpful for expanding CT screening among high-risk groups. Among the different types of PN, although provider referral has been found to be the most effective strategy to decrease re-infection rates and increase the number of partners treated [24] , it may be impractical to manage sex partner notification through provider referral because of the large number of CT cases and limited public health resources. This leaves patient-based referral (the focus of the current study) as the most common and feasible referral strategy for CT infection [25, 26] . Even with a relatively lower efficiency than provider referral, patient referral could still help detect a significant number of additional CT cases at low costs.
In our study, married participants were more willing to notify their partner than those with other marital status, which was consistent with the results of two other studies [27, 28] . It is suggested that interdependency may be a motivation for married individuals to have a higher concern for their spouse's health [27] , which leads to higher willingness to participate in PN. Our study also found that participants who had lived in Shenzhen longer and who had higher education were more willing to notify their partner about CT infections. Taken together, these findings may be partly explained by Shenzhen's large floating population-a common phenomenon in China's modern cities. Migrants in this population tend to be unmarried, have low education, and stay in the city for a short time [29] . The implications of this for successful PN suggest the importance of education-level-appropriate programs on sexual and reproductive health that highlight the health benefits of informing partners.
Our study may be the first survey to report the following findings. Lower willingness was found among participants with STI-related symptoms than those without symptoms. Patients would think that they are closer to the STIs when they have STI-related symptoms, which was proven by a previous study in which around 50% of men said that they would be concerned about chlamydia only if they had symptoms [30] . Because of the self-perceived high risk of STI acquisition, patients with STI-related symptoms may be more concerned about the outcomes of PN such as relationship breakdown and partner violence, and be more cautious about expressing their willingness to engage in PN. However, it was found that there was no association between symptoms and CT infection in many studies [19, [31] [32] [33] [34] , which means that asymptomatic patients can also be considered to have the same risk of CT infection as symptomatic patients. Because of the low level of awareness about CT infection (Knowledge Q1) in our study, asymptomatic individuals may underestimate their risk of CT infection, and may become cautious about participating in PN after they get diagnosed. A study showed that the rate of successful PN was lower than the rate of willingness [23] . Based on the above findings, targeted interventions should be implemented in symptomatic patients to motivate them to participate in PN, and CT-related information should also be distributed to all patients. Participants who were open to routine CT screening had an 11-fold higher willingness to undergo partner notification. This finding might be explained by a higher concern for one's health. Those who are willing to have routine CT screening are more likely to be concerned about their health, and thus also willing to notify their partner(s) of a diagnosis. Also, CT screening and PN could be implemented in the same intervention and it has been proven that a combination of CT screening and PN could have the greatest impact on CT prevention [13] . Therefore, a comprehensive intervention focused on the motivations of both PN willingness and CT screening willingness could be further considered in future projects.
An important finding of this study was that participants who incorrectly thought there were no health dangers to CT infection were less willing to inform their partner about CT test results, suggesting that lower health literacy may be an important barrier to PN. Poor knowledge of the sequalae of CT infection could hinder the effectiveness of CT-related interventions such as screening [30] , which could also explain the unwillingness to engage in PN in our study. Also, poor knowledge could contribute to an increase in risky behavior and thus increase the risk of STDs/HIV acquisition [35] , and poor knowledge could also lead to delays in appropriate treatment [36] . Poor knowledge of STDs was seen in many studies [36] [37] [38] [39] and is considered a major issue in disease prevention, so CT-related education, including information about complications, modes of transmission, and asymptomatic presentation, should be implemented in clinics to increase patient awareness and potentially facilitate PN.
This study has several limitations. First, the convenience sampling method may undermine the representativeness of the sample. This methodological limitation is balanced by the large sample size across six city districts and 22 hospitals. Second, the response rate could not be obtained in our study because related data were not collected. Third, these findings may not be generalizable to other Chinese cities. However, as Shenzhen City is comprised of a majority migrant population, the views represented in our data included those of individuals from many parts of China. Fourth, the social desirability bias related to sexual behavior and health behaviors may have influenced participants' survey responses. Lastly, our study measured the willingness, not behavioral intentions or actual behavior. Future studies are needed to understand how to translate the high willingness of PN into actual notification or partner treatment. The associations we found (e.g., education level, symptom status) may provide a starting point for developing promising intervention strategies in this area.
Conclusions
To our knowledge, this is the first large-scale population-based study in China to report the willingness to participate in PN and its associated factors. This study reported a high willingness to participate in PN of CT infections among women attending reproductive health and STI clinics in Shenzhen, and provided evidence for health authorities in China to develop and implement guidelines or interventions for PN in CT infections. Our findings provide evidence and implications for public health interventions on PN and suggest that targeted interventions are urgently needed for particular subpopulations, including those not currently married and those with a shorter residency time, lower education, and less awareness about the dangers of CT infection. 
